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@ Electrostatographic machine.

An electrostatographic machine which includes means for
forming an electrostatic latent image on an imaging member;
means for developing the electrostatic latent image with a
developer material; means for transferring, at a transfer station,
the developed image to a copy sheet; a copy sheet system
(101) for conveying copy sheets to and from the transfer station
and means (10) for fusing the developed image to the copy
sheet. The copy sheet system (101) is withdrawable from the
rest of the machine (100) as a module comprising substantially
the entire path through which copy sheets are moved during
operation of the machine.
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Description

Electrostatographic Machine

This invention relates to an electrostatographic
machine, for example xerographic copying machine.
An electrostatographic machine typically comprises
means for forming an electrostatic latent image on
an imaging member; means for developing the
electrostatic latent image with a developer material;
means for transferring, at a transfer station, the
developed image to a copy sheet; a copy sheet
system for conveying copy sheets to and from the
transfer station and means for fusing the developed
image to the copy sheet.

Because a xerographic machine is a relatively
complex machine, it is preferred that good accessi-
bility is provided to its various operating stations so
that, for example, the operator can easily remove
copy paper sheets following a paper jam, or so that a
service engineer can quickly and efficiently make any
required amendments, or repair any faults.

One form of xerographic machine of the kind set
out above, and designed to allow good accessibility
to its copy paper path, is described in
GB-B-2 101 933. In this machine, the upper part of
the machine opens relative to the lower part in
"clam-shell” fashion, the lower part containing most
of the components of the copy paper path through
the machine, as well as the fuser, and the upper part
containing the image-forming parts of the machine,
i.e. the optics and a xerographic cassette.

This arrangement suffers from the disadvantage
that in order ic gain access to the paper path, the
platen, on top of the upper part of the machine, is
swung upwards, and ends up inclined at a relatively
large angle to the horizontal. This tends to disturb
the documents being copied. Furthermore, a
counterbalance system must be used 1o enabie the
upper part of the copier to be swung open, and only
limited space is available for access to the paper
path around the hinge or pivot between the upper
and lower parts of the machine.

The machine of the present invention is intended
to overcome these disadvantages, and to provide an
electrostatographic machine which has a compact,
versatile and easily accessible copy paper system.

Accordingly, the electrostatographic machine of
the present invention is characterised in that the
copy sheet system is withdrawable from the rest of
the machine as a module comprising substantially
the entire path through which copy sheets are
moved during operation of the machine.

Thus, in the machine of the invention, substantially
the entire paper path system, preferably including
the fuser, is mounted on a module which is slidably
withdrawable from the body of the machine. The
module may carry one or more copy sheet supply
containers and one or more copy sheet output
receivers. If a duplex facility is provided, the duplex
tray may also be provided on the module.

An electrostatographic machine in accordance
with the invention will now be described, by way of
example, with reference to the accompanying draw-
ings, in which:-
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Figure 1 is a schematic cross-section of a
xerographic copying machine incorporating the
invention;

Figure 2 is an overali perspective view of a
machine incorporating the invention, showing
the copy sheet system module withdrawn from
the machine;

Figure 3 is a perspective view of the module
removed from the machine; and

Figure 4 is a diagrammatic cross section of
the machine including the invention, showing
copy sheet paths through the machine.

Referring first to Figure 1, there is shown
schematically a xerographic copying machine incor-
porating the present invention. The machine in-
cludes an endless flexible photoreceptor belt 1
mounted for rotation (in the clockwise direction as
shown in Figure 1) about support rollers 1aand 1b to
carry the photosensitive imaging surface of the
belt 1 sequentially through a series of xerographic
processing stations, namely a charging station 2, an
imaging station 3, a development station 4, a transfer
station 5, and a cleaning station 6.

The charging station 2 comprises a corotron 2a
which deposits a uniform electrostatic charge on the
photoreceptor belt 1.

An original document D to be reproduced is
positioned on a platen 13 and is illuminated in known
manner a narrow strip at a time by a light source
comprising a tungsten halogen lamp 14. Light from
the lamp is concentirated by an elliptical reflector 15
to cast a narrow strip of light on to the side of the
original document D facing the platen 13. Document
D thus exposed is imaged on to the photoreceptor 1
via a system of mirrors M1 to M6 and a focussing
lens 18. The optical image selectively discharges the
photoreceptor in image configuration, whereby an
electrostatic latent image of the original document is
laid down to the belt surface at imaging station 3. In
order to copy the whole original document the lamp
14, the reflector 15, and mirror M1 are mounted on a
full rate carriage (not shown) which travels laterally
at a given speed directly below the platen and
thereby scans the whole document. The mirrors M2
and M3 are mounted on another carriage (not
shown) which travels laterally at half the speed of the
full rate carriage in order to maintain the optical path
length constant. the photoreceptor 1 is also in
motion whereby the image is laid down strip by strip
to reproduce the whole of the original document as
an image on the photoreceptor.

At the development station 4, a magnetic brush
developer system 20 develops the electrostatic
latent image into visible form. Here, toner is
dispensed from a hopper (not shown) into developer
housing 23 which contains a two-component de-
veloper mixture comprising a magnetically attract-
able carrier and the toner, which is deposited on the
charged areas of belt 1 by a developer roller 24.

The developed image is transferred at transfer
station 5 from the belt to a sheet of copy paper which
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is delivered into contact with the belt in synchronous
relation to the image from a paper supply system 25
in which a stack of paper copy sheets 26 is stored on
a tray 27. The top sheet of the stack in the tray is
brought, as required, into feeding engagement with
‘a top sheet separator/feeder 28. Sheet feeder 28
feeds the top copy sheet of the stack towards the
photoreceptor around a 180° path via two sets of nip
rollers 29 and 30. The path followed by the copy
sheets is denoted by a broken line in Figure 1. At the
transfer station 5 a transfer corotron 7 provides an
electric field to assist in the fransfer of the toner
particles to a copy sheet.

The copy sheet bearing the developed image is
then stripped from the belt 1 and subsequently
conveyed to a fusing station 10 which comprises a
heated roller fuser to which release oil is applied. The
image is fixed to the copy sheet by the heat and
pressure in the nip between the two rollers 10a and
10b of the fuser. The final copy is fed by the fuser
rollers into catch tray 32 via two further nip roller
pairs 31a and 31b.

After transfer of the developed image from the
belt some toner particles usually remain on the
surface of the belt, and these are removed at the
cleaning station 6 by a doctor blade 34 which
scrapes residual toner from the belt. The toner
particles thus removed fall into a receptacle 35
below. Also, any electrostatic charges remaining on
the belt are discharged by exposure to an erase
lamp 11 which provides an even distribution of light
across the photoreceptor surface. The photorecep-
tor is then ready to be charged again by the charging
corotron 2a as the first step in the next copy cycle.

The photoreceptor belt 1, the charge corotron 2a,
the developer system 20, the transfer corotron 7,
anhd the cleaning station 6 may all be incorporated in
a process unit in the form of a cassette 12 adapted
to be removably mounted in the main assembly 100
of the xerographic copier.

The apparatus of the invention includes a slideable
withdrawable module 101 which contains substan-
tially the entire path through which copy sheets are
moved during operation of the machine. In Figure 1,
diagrammatic representations of the more important
components which are carried by the module are
contained within the dashed line 102. In other words,
in the simplified version of the machine depicted in
Figure 1, copy paper sheets leave the copy paper
supply system 25, and are conveyed to the right
through roller pair 29, upwardly through roller pair
30, and into transfer station 5 of the cassette 12.
Copy sheets then leave the transfer station 5, pass
to the left through the fuser 10, and are fed out into
catch tray 32 by roller pairs 31a and 31b. The sheets
make a substantially 180° turn as they are conveyed
to and through the transfer station.

Referring now to Fig 2, the module 101 is shown in
the position in which it has been withdrawn from the
main assembly 100 of the machine. After opening a
front cover 103 of the machine, a handle 104 is
operated to release the module, and is used to pull
the module forward on slides 105, 108 {Figure 3) to
the position shown.

A main copy paper tray 107 and an auxiliary paper
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tray 108 are mounted on slides on the module 101,
but are interlocked with the module so that they can
only be withdrawn (to the front of the machine) when
the module is fully inserted into its home position
within the machine. Each paper tray contains a
cassette, and has a built-in sheet feeder. Above the
two paper trays is a manual feed tray 109, for feeding
individual sheets or small stacks of sheets through
the machine instead of using paper already con-
tained in one of the sheet trays in the machine. This
allows sheets of, for example, different weights or
colours to be used on an occasional basis, when
needed, without having to empty and refill a sheet
cassette. The manual feed tray 109 also serves as an
intermediate storage tray when the machine is
operated in a duplex copying mode. A copy output
tray (shown as catch tray 32 in Figure 1, but omitted
from Figures 2 and 3) is mounted above the manual
feed tray 109 to receive finished copies.

Access to the whole paper path can be obtained
by withdrawing the module 101. Operation of the
handle 104 also releases the fuser rolls, which are
normally in pressure engagement with one another.
Access to the paper path is improved by releasably
mounted sets of rollers and paper guides, located at
suitable places around the paper path, which can be
temporarily removed, or swung out of their operating
positions into positions giving good access.

Referring now to Figure 4, the copy paper sheet
paths through the machine are shown in dotted
lines. Starting with a simplex copy to be made on a
sheet from the main tray 107, a sheet is fed out by a
sheet feeder 110, and is conveyed by roller pairs 111,
29 and 30 to the transfer station 5 at the lower left
hand corner of the xerographic cassette 12. From
the transfer station, the sheet is conveyed through
the fuser 10, through roller pairs 31a and 31b, and
out into put tray 32. )

If copies are to be made on sheets fed from the
auxiliary tray 108, they are fed out by sheet feeder
112 directly onto roller pair 29, whereafter they follow
the same path as just described for sheets fed from
the main tray. '

When copies are to be made on sheets fed from
the manual feed tray 109, they are fed by sheet
feeder 113 and by roller 114 to roller pair 111, after
which the path is the same as described above. Feed
roller 114 cooperates with one of the rollers of roller
pair 31a to form a roller pair for conveying sheets fed
from the manual feed tray 109.

For duplex copying, a copy is made on the first
side of a copy sheet, which is conveyed along one of
the paths described above as far as roller pair 31a.
Between roller pair 31a and roller pair 31b, as
indicated by reference 115, a diverter is situated.
This diverts copies which arée to be duplex copies,
but which have been imaged only on the first side,
via roller pair 116 into the manual feed tray 109. The
copy sheet is then re-fed, in the same fashion as
described above for the manual feed tray, with its
first imaged side facing initially upwards. On its

‘second pass through the transfer station, the

65

second side image is transferred onto the second
side of the sheet, after which the sheet passes
through the fuser, through roller pairs 31a and 31b,



5

and out into the output fray 32.

Further copy paper capacity can be provided by
third and fourth copy sheet trays 117 and 118 which
are mounted in the base portion of the machine.
Copy sheets from either of these two trays are
directed to roller pair 30, after which they follow the
same paths as described above.

Claims

Electrostatographic machine comprising
means for forming an electrostatic latent image
on an imaging member; means for developing
the electrostatic latent image with a developer
material; means for transferring, at a transfer
station, the developed image to a copy sheet; a
copy sheet system for conveying copy sheets
to and from the transfer station and means for
fusing the developed image to the copy sheet;
characterised in that

the copy sheet system is withdrawable from
the rest of the machine as module comprising
substantially the entire path through which copy
sheets are moved during operation of the
machine.

2. The machine of claim 1 wherein at least
part of the fusing means is mounted on said
module.

3. The machine of claim 1 or claim 2 wherein
at least one copy sheet supply container is
mounted on said module.

4. The machine of any one of claims 1 o 3,
wherein at least one copy sheet output receiver
is mounted on said module.

5. The machine of any one of claims 1 to 4,
wherein the path of copy sheets through said
module turns through substantially 180° bet-
ween a copy sheet supply container and a copy
sheet output receiver.

6. The machine of any one of claims 1 to 5,
wherein the imaging member comprises a
photoconductive member within a removable
cassette, and wherein the iransfer station
constitutes the interface between said module
and the cassette.
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